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Executive Summary

EXECUTIVE SUMMARY
E.1 Purpose

The primary purpose of this Resource Conservation and Recovery Act (RCRA)
facility investigation (RFI) work plan is to determine the nature and extent of
releases of hazardous waste or hazardous constituents from potential release
sites (PRSs) in Operable Unit (OU) 1086 and to determine the need for
corrective measures studies (CMSs). Secondly, this document satisfies part of
the regulatory requirements contained in Los Alamos National Laboratory's (the
Laboratory's) permit to operate under RCRA. Operable Unit 1086 includes
Technical Area (TA) 15. This TA is located in the middle western Ean of Los
Alamos County and is located entirely on Department of Energy (DOE) land.

Module VIil of the permit, known as the HSWA Module [the portion of the permit
that responds to the requirements of the Hazardous and Solid Waste
Amendments (HSWA)], was issued by the Environmental Protection Agency
(EPA) to address potential corrective action requirements for Solid Waste
Management Units SWMUsg at the Laboratory. These permit requirements are
addressed by the DOE's Environmental Restoration (ER) Program at the
Laboratory. The HSWA Module provides the principal framework for
implementing the ER Program at the Laboratory. However, sites to be
investigated and evaluated include not only the SWMUs described in the HSWA
Module but sites that contain radioactive materials and other substances not
addressed by RCRA. The latter sites are called Areas of Concern (AOCs). In
this document, SWMUs and AOCs are collectively referred to as PRSs.

The work plan includes sites that are not identified in Module VIiI of the permit
and are outside the regulatory scope of the permit. These units are included to
ensure that all potential environmental problems at each operable unit are
investigated and to present to the public and the regulators a unified plan that
addresses all potential environmental problems onsite. Inclusion of these sites
in the work plan does not confer additional regulatory responsibility or authoirty
for these sites to the regulators and deos not bind LANL to additional regulatory
responsibliig' or authoirity for these sites to the regulators and does not bind
LANL to additional commitments outside the scope of the permit. LANL will
consider all comments received on this work plan.

This document describes the sampling plans that will be followed to implement
the RFIl at OU 1086, and, together with nine other work plans submitted to the
EPA in 1993 and nine work plans already submitted, meets the requirement set
forth in the HSWA Module to address a cumulative percentage of the
Laboratory's SWMUs in RFIl work plans by August 27, 1993.

E.2 Installation Work Plan

The HSWA Module required the Laboratory to prepare an Installation Work Plan
(IWP) to describe the Laboratory-wide system for accomplishing the RFI,
corrective measures studies, and corrective measures, a requirement satisfied
by the IWP for ER submitted to the EPA in November 1990. That document is
updated annually, and the most recent revision was published in November
1992. The IWP identifies the Laboratory's PRSs, describes their aggregation
into 24 OUs, and presents the Laboratory's overall management plan and
technical approach for meeting the requirements of the HSWA Module.

When information relevant to this work plan has already been provided in the
IWP, the reader is referred to the 1992 version of that document.

Both the IWP and this work plan address radioactive materials and other
hazardous substances not subject to RCRA. It is understood that the language
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Executive Summary

in this work plan peraining to subjects outside the scope of RCRA is not
enforceable under the Laboratory's operating permit.

E.3 Background

Landfills, experimental reieases from laboratories septic systems, and outfalls
are the main types of PRSs, in addition to active and inactive firing sites that are
located within OU 1086. Of these, the firing sites are of the greatest concern to
potential receptors because they comprise surface PRSs with significant
contaminant inventories.

Receptors who are at risk potentially are the current and future occupational
workers and future users if the land reverts to the public domain. The most
important pathways of contaminants to these receptors are airborne
resuspension of hazardous materials and radiation from radioactive materials
within the PRSs.

Technical Area-15, also known as R-Site, occupies a portion of Three-Mile
Mesa on Pajarito Mesa near the southwestern boundary of the Laboratory.
Technical Area-15 occupies approximately 1200 acres. Its boundaries are
defined by TA-66 and TA-67 to the north; TA-14, TA-16, TA-37, and TA-49 to
the west and south; and TA-36 to the east. Figure EXEC-1 shows the regional
location of the Laboratory and Figure EXEC-2 shows the location of TA-15 with
respect to other Laboratory TAs, as well as public and private propenties
surrounding the Laboratory. Figure EXEC-3 identifies the location of PRSs and
other salient site features and Figure EXEC-4 identifies the buildings at TA-15.
The PRSs are indicated on Figure EXEC-3 by their SWMU or AOC (C) number
and are classified both geographically, (10 areas, depending on location) and
numerically (depending on the nature of the SWMU). Table EXEC-1 lists the
PRSs geographically.

The key to the numerical designation is given below:
001 Storage area
002 Pit
003  Open detonation
004 Inactive firing site
005  Container storage area
006  Active firing site
007  Landfill
008  Surface disposal
009  Active septic system
010  Inactive septic system
011 Sump
012 Operational release
013  Underground tank
014  Outfall

Much of TA-15 has been used from the mid-1940s to the present time for
explosives experiments. In that capacity, test explosions ranging from a few
kilograms of high explosive to as much as 650 kg were conducted in
arrangements that duplicate many of the components of a nuclear weapon, with
the exception of the fissionable materials. These components sometimes

RF1 Work Plan for OU 1086 E-2 June 1993
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Figure EXEC-3 TA-15 site diagram showing Potential Release Sites (PRSs). Table EXEC-1
lists the PRSs by geographic location and gives the groupings into which the
PRSs are placed.
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TABLE EXEC-1

LOCATION of TA-15 POTENTIAL RELEASE SITES

(Total of 66* SWMUs and 13 AOCS)

LOCATION

SWMU/AOC NO.

DESCRIPTION

Office Buildirgs, R-40and R - 183

R-40

R-183

.La_bgmgmggmmx

The Hollow

Inactive Firing Sites

Firing Site C (R-41)

E-F Site

Firing Site G

RFl Work IPlan for OU 1086

15-002

15 - 007(a)

15 - 008(d)

15 - 009(d)

15 - 010(a), (b)

15 - 014(h)
C-15-005, C - 15 - 006
C-15-009

15 - 004(b), (C)

15 - 005(b)

15 - 008(e)

15 - 008(t), (k), (J)
15 - 012(b)

15 - 014(a), (b), (c)
C-15-002

15 - 005(a), (d)

15 - 009(a)

15 - 011(a), (b), (c)
15 - 014(g), (i), (), (k)
C-15-007

C -15-008
C-15-010

15 - 004(a), (d), (e)
15 - 005(c)

15 - 004(f)
15 - 008(a)
15 - 009(e)
C-15-004

15 - 001

15 - 004(g)
15 - 007(b)
15 - 008(c)
15 - 009(i)
C-15-001

Pit

Landfill

Surtace disposal

Active septic system
Inactive septic system
Outtall

Site of removed building
Site of removed tank

Inactive firing sites
Container storage area
Surface disposal
Active septic system
Operational release
Ouffall

Contaminated soil

Container storage area
Active septic system

Sump

Quittall

Stained oil

Site of clear liquid

Site of removed inactive tank

Inactive firing sites
Container storage area

Inactive firing sites

Surface disposal

Active septic system

Site of removed transformer
station

Storage area
inactive firing site
Landfill

Surface disposal
Active septic system
Soil pile
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TABLE EXEC-1

LOCATION OF TA-15 POTENTIAL RELEASE SITES (cont.)
(Total of 66* SWMUs and 13 AOC)

LOCATION SUMU/AOC NO. DESCRIPTION

Active Firing_Sites

PHERMEX 15 - 003 Burn pad
15 - 004 (h) Inactive firing Site
15 - 006 (a) Active firing site
15-009 (g) Active firing site
15-010 (c) Inactive septic system
15-013 (a), (b) Underground tank
15-014 (e), (d), () Outfall
C-15-011 Inactive underground storage tank (UST)
C-15-012 Active (UST)
C-15-013 inactive (UST)
Ector 15 - 006 (b) Active firing sites
15 - 009 (h) Active septic system
15-014 (m) Outfall
R-44 15 - 006 (c) Active firing site
15 -008 (b) Surtace disposal
15-009 (c) Active septic system
R-45 15 - 006 (d) Active firing site
: 15 - 007 (c), (d) Landfill
15 - 008 (g) Surface disposal
15 - 009 (b) Active septic system
15-014 (f) Quittall
C-15-003 Black granular material

*of these 66 SWMUSs, four are not shown: 15 - 006 (e) and 15 - 008 (f) were transferred to TA - 36,
15 - 004 (i) and 15 - 012 (a) were never located

RF1 Work Plan for OU 1086 E-8 June 1993



Executive Summary

contained muiti-kilogram quantities of natural uranium metal, depleted uranium
metal, and lesser quantities of beryllium and other metals. In most cases, the
tests were carried out aboveground, which resulted in the test materials being
_scattered over areas with radii up to several hundreds of meters. Based on
Laboratory records, some 75 metric tons of natural and depleted uranium have
been expended at the firing sites on TA-15 since the mid-1940s.

E.4 Technical Approach

For the purposes of describing and implementing the sampling and analysis
plans described in this work plan, most PRSs are grouped into aggregates.
This work plan presents the description and operating history of each PRS and
aggregates, together with an evaluation of the existing data, if any, in order to
develop a preliminary conceptual exposure model for the site. For some sites,
no further action can be proposed on the basis of this review; these sites are
discussed in Chapter 5. For other sites, this review is sufficient to determine that
investigation and remediation (if required) may be deferred until the site is
decommissioned; these sites are discussed in Chapter 6. The remaining sites,
for which RF1 work is proposed, are discussed in Chapters 7 through 10.

The technical approach to field sampling followed in this work plan is designed
to refine the conceptual exposure models for the PRSs and aggregates to a
level of detail sufficient for preliminary risk assessment and the evaluation of
remedial alternatives (including voluntary corrective actions). A phased
approach to the RFl is used to ensure that any environmental impacts
associated with past and present activities are investigated in a manner that is
both cost-effective and complies with the HSWA Module. This phased approach
permits intermediate data evaluation, with opportunities for additional sampling,
if required.

For PRSs for which there is no existing data and little or no historical evidence
that a release has occurred, the Phase | sampling strategy for OU 1086 will
focus on determining the presence or absence of hazardous and radioactive
contaminants. If contaminants are detected at concentrations above screening
action levels (SALs) based on a screening assessment, a voluntary corrective
action (VCA) may be proposed. The goal of screening assessments is to
identity contaminants of concern (COCs) that is, constituents whose
concentration levels in one or more environmental media are above a level of
concern defined by media-specific SALs. Although the derivation of SALs is
frequently based on risk calculations, these caiculations use very conservative
assumptions. Baseline risk assessments, on the other hand, use site-specific
land-use scenarios and exposure assumptions for the individual with
reasonable maximum exposure to estimate the risks associated with the
observec contaminants of concern (COCs). If the data collected during Phase |
are insufficient to support a VCA based on screening assessment, additional
RFI Phase Il sampling will be undertaken to characterize in more detail the
nature and extent of the release, and to provide data for baseline risk
assessments and corrective measure studies.

For some PRSs in OU 1086, it is known that a release has occurred. In these

cases, the existing information has been evaluated to compare it to the SALs as
they are developed and/or the evaluation of remedial alternatives, which would

RFl Work Plan for OU 1086 E-9
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be utilized in a VCA. Phase | investigation for these sites will collect data as
required to identify the presence of COCs and to refine the site conceptual
exposure model for these purposes.

Data quality objectives to support the required decisions are developed for RFI
Phase | sampling and analysis plans described in this work plan to ensure that
the right type, amount, and quality of data are collected. Field work for many
sites includes field surveys and field screening of samples on which the
selection of samples for laboratory analysis will be based. Laboratory analyses
will be performed in mobile and fixed analytical laboratories. Quality assurance
samples will constitute an additional body of samples to those being submitted
for analysis in fixed analytical laboratories. Table EXEC-2 shows a summary of
all sampling plans for OU 1086. It presents an estimate of the total number of
field screening analyses and laboratory analyses (the latter being subject to
wide changes from initial estimates depending on the field screening analyses).

The body of the text in this work plan is followed by five annexes, which consist
of project plans corresponding to the program plans in the IWP: project
management, quality assurance, health and satety, records management, and
public involvement.

In addition to the annexes, there are also 9 appendices which provide ancillary
information for OU 1086. These include maps (site and soils), field and
laboratory investigation methods, engineering drawings, National Environmental
Policy Act (NEPA) documentation, heatlh risk assessment for PHERMEX,
radiological survey methods, aerial radiological survey and a list of work plan
contributors.

E.5 Schedule, Costs, and Reports

The RFI field work described in this document requires 3 yr: (Figure EXEC-5) to complete
Phase |: two years for field work and one year for completing laboratory analysis,
evaluation and phased reports, (Figure EXEC-6). A single phase of tield work is
expected to be sufficient to complete the RFI for most PRSs, However, a
second phase will occur if warranted by the results of the first phase, in which
case the field work probably will take longer than 5 yr (Phase | and Phase |l) to
complete.

Cost and scheduling estimates for baseline activities for OU 1086 are provided
in Figure EXEC-7. The total estimated cost for the corrective action process at
OU 1086 is approximately $24.8 million (without escalation).

At the conclusion of the RFI, a final RF1 report will be submitted to the EPA.

E.6 Public involvement

Regulations issued pursuant to HSWA mandate public involvement in the
corrective action process. In addition, the Laboratory is providing a variety of
opportunities for public involvement, including meetings held as needed to
disseminate information, to discuss significant milestones, and to solicit informal
public review of this and the other draft work plans. The Laboratory also

RF1 Work Plan for OU 1086 E-10 June 1993
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Executive Summary

ADS 1086: TA-15

LANL  INC-7 C.MASON FINEST HOUR
REPORT DATE 24MAY93 RUN NO. S0 ENVIRONMENTAL RESTORATION
17:12

FY93 MILESTONE REPORT

START DATE

DATA DATE

SCHEDULED

START

FINISH

2BMAY93

2TJANG7

200CT99

28FEBOO

22MAY00

13SEPOO

12APROZ

14JUNO2

10CT91  FIN DATE 30St

10CT92 PAGE NO.

ACTIVITY  ORIG REM ACTIVITY DESCRIPTION
10 DUR DOUR % BUDGET EARNED
09012M130 0 0 0 1086: EPA/NMED DRAFT OF RF1 WORK PLAN COMPLETE
.00 .00
09014M130 0 0 0 1086: EPA/NMED DRAFT OF PH1 RPT COMPLETE
.00 .00
090%4M330 0 © 0 1086: EPA/NMED DRAFT; COMPLETION OF RFI
.00 .00
09015M105 0 0 0 1086: RECEIPT OF EPA CMS NOTIFICATION
.00 .00
09015M130 o 0 0 1086: EPA/NMED DRAFT OF CMS PLAN COMPLETE
.00 .00
09015M150 0o 0 0 1086: EPA APPROVED CMS PLAN
.00 .00
090174130 0 0 0 1086: EPA/NMED DRAFT; COMPLETION OF CMS
.00 .00
09017M135 0 0 0 1086: EPA NOTIFICATION OF CM1 REQUIREMENTS
.00 .00
REPORT TOTAL .00 .00
$x 1000
Estimate to Complete 418,890
Escalation $4,333
Prior Years 1601
Total at Compietion $24,824

FIGURE EXEC-7 Costing and Scheduling Estimates for Baseline Activities for OU 1086

RF1 Work Plan for OU 1086 E-15

June 1993



Executive Summary

distributes meeting notices and updates the ER Program mailing list; prepares
fact sheets summarizing completed and future activities; and provides public
access to plans, reports, and other ER Program documents. These materials
are available for public review between 9:00 a.m. and 4:00 p.m. on Laboratory
business days at the ER Program’s pubiic reading room at 1450 Central
Avenue, Suite 101, in Los Alamos and at the main branches of the public
libraries in Espanola, Los Alamos. and Santa Fe.
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Chapter 1

Introduction

1.0 INTRODUCTION

1.1 Overview of the Environmental Restoration Program

In March 1987, the Department of Energy (DOE) established a nationwide
Environmental Restoration (ER) Program to address environmental cleanup
requirements at its facilities. Los Alamos National Laboratory (LANL) (the
Laboratory) is operated for the DOE by the University of California (UC) and is
subject to the DOE's ER Program.

The Laboratory's operational requirements, outlined in the Resource
Conservation and Recovery Act (RCRA) operating permit, are implemented by
the Laboratory's ER Program. In particular, the Hazardous and Solid Waste
Amendments (HSWA) Module Vil issued by the Environmental Protection
Agency (EPA) gives specific requirements affecting the conduct of the ER
Program (EPA 1990, 0306). The HSWA Module became effective on May 23,
1990. The Laboratory's ER Program also is consistent with the requirements of
the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) (DOE 1989, 0078).

The HSWA Module provides the principal framework for implementing the ER
Program at the Laboratory. However, sites to be investigated and evaluated
include not only the solid waste management units (SWMUs) described in the
HSWA Module but sites that may contain radioactive materials and other
substances not addressed by RCRA. The latter sites are called areas of
concern (AOCs). In this document, SWMUs and AOCs are collectively referred
to as potential release sites (PRSs).

The HSWA Module requires the Laboratory to prepare an installation-wide work
plan to contain the programmatic elements of a RCRA Facility Investigation
(RF1) work plan. This requirement was satisfied by a Laboratory-wide
Installation Work Plan (IWP) submitted to the EPA on November 19, 1990
(LANL 1990a, 0144). The IWP, which is updated annually, serves as the plan
by which DOE/UC will conduct the ER Program at the Laboratory. The IWP
describes the. ER Program and its history at the Laboratory; provides an
installation-wide description of current conditions; identifies the Laboratory's
SWMUs and AOCs, (these together comprise PRSs and their aggregation into
a number of operable units (OUs); and presents the Laboratory's overall
management and technical approach for meeting the requirements of the
HSWA Module. The IWP is the document to which individual OU work plans are
tiered. Relevant information presented in the IWP will be referenced but in
general rot repeated in OU work plans.

1.2 Hazardous and Solid Waste Amendments Requirements

The HSWA Module also requires the Laboratory to prepare OU RFi work plans
for specific investigations. The Technical Area 15 (TA-15) work plan is one of 24
OU work plans to be prepared. Within the ER Program, the TA-15 assessment
task is identified as Activity Data Sheet (ADS) 1086 and the OU is referenced
as OU 1086. Additional information regarding the Laboratory's ER Program, its

RFI Work: Plan for OU 1086 1-1

June 1993



Introduction

Chapter 1

implementation, and the guidance under which the TA-15 work plan was
prepared is given in Chapter 3 of the 1991 IWP.

The OU 1086 work plan addresses 5.0% of the Laboratory's SWMUs listed in
Table A of the HSWA Module of the Laboratory's Part B Operating Permit and
includes 9.8% of the SWMUs appearing on the HSWA Module Table B list of
priority SWMUs. The OU 1086 work plan thus contributes to the Laboratory's
commitment to address 55% of Table A SWMUs and 100% of Table B SWMUs
by May 23, 1993, as required by the HSWA Module.

The November 1990 Laboratory SWMU report (LANL 1990b, 0145) and
Appendix G of the 1990 IWP lists 66 OU 1086 SWMUs that are subdivided into
15 SWMU subunits, of which only 30 of the individual SWMUs are listed in the
May 1990 HSWA Module. Although not required by the HSWA Pemit, all of the
66 OU 1086 SWMUs are addressed in this work plan. The HSWA
Module Table A lists 18 SWMUs as priorities: 15-002, 15-006 (a—d), 15-007
(a—d), 15-008 (a-g), 15-009 (a—k), 15-012 (a—g). In the 1990 SWMU report
some of these SWMU numbers have been changed, so that the current priority
(Table B) SWMU listing is 15-002, 15-006 (a—d), 15-008 (a—d), 15-009 (a-b),
15-012 (a-b), 15-014 (i-m). This second listing is used throughout this RFI
Work Plan. AOCs were also listed for TA-15 in the 1990 SWMU report. No new
SWMUs or AOCs were identified during the preparation of the work plan,
although the locations of some SWMUs were better identified.

When EPA approves the OU work plan, the Laboratory will prepare a Class i
Permit Modification Application to remove the SWMUs to which EPA has
agreed that NFA is appropriate.

Table 1.2.-1 summarizes the designations of the PRSs from the Laboratory
1990 SWMU report. The PRSs on this table are divided into the groupings of
the Laboratory's SWMU report. In addition, the chapters are noted in which
each PRS is considered in this work plan.Table 1.2-2 lists the SWMUs with
alternative past identification schemes from the DOE Comprehensive
Environmental Assessment and Response Program (DOE 1987, 0264).

The present work plan for OU 1086 is organized in a somewhat different fashion
from the order given in Table 1.2-1. The chapters are organized according to
the characterization activities planned for the PRS, as follows:

d Chapter 5 No further action required

d Chapter 6 Action deferred until decommissioned, Active
Firing Sites

hd Chapter 7 Inactive firing site, E-F, Sampling plan

d Chapter 8 Other inactive firing sites with sampling plans

d Chapter 9 Landfills with sampling plans

d Chapter 10 Miscellaneous PRSs with sampling plans

d Chapter 11 SWMUs transferred to other OUs

RFA Work Plan for OU 1086 1-2 June 1993
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Chapter 1 Introduction

TABLE 1.2-2

CORRELATION OF PAST AND PRESENT SWMU NUMBERS

Current SWMU no. Previous SWMU no.
15-004(a) 15-004(a) + (b)
15-004(b) 15-004(c) + (d)
15-004(c) 15-004(e) + (1)
15-004(d) 15-004(f)

15-004(e) 15-004(g)
15-004(f) 15-004(h) + (M)
15-004(q) 15-004(i), {j), (n)
15-004(h) 15-004(k) + (0)
15-014(g) 15-014(f)

All unlisted SWMU numbers remain the same.

Because the OU 1086 RF! is scheduled to be completed in
approximately 5 yr (Phase | and Phase Il) contingent on the availability of
funding, the Laboratory proposes to submit phase reports regarding site
characterization activities for OU 1086 PRSs. These phase reports will update
the EPA and other interested parties on RFI field work progress and will furnish
the work plan for any SWMUs that are not on the HSWA Permit List and not
described in this RF1 work plan. These update memos may also serve as work
plan modifications for revising field sampling plans, as appropriate, to reflect
initial characterization results. Therefore, phased reports will be essentially
partial RF| Phase | reports and partial RFI Phase |l work plans. The schedule
for these phased reports/work plan modifications is presented in Figures
EXEC-5, EXEC-6, and EXEC-7, and Annex | of this volume.

1.3 Work Plan Organization

The purpose of the OU 1086 Work Plan is threefold:

1. To determine the nature and extent of the contamination within
each PRS;

2. To serve as the detailed field sampling plan for personnel who
will implement the RFI characterization activities; and

3. To satisfy the regulatory requirements of the HSWA Module.

The HSWA Module sets out the general scope of the work plan, establishes the
expected correspondence between the RFltasks identified in EPA guidance

RF1 Worl Plan for OU 1086 1-7 June 1993
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documents (EPA 1989, 0088) and the equivalent ER Program tasks, and
specifies the requirements to be fulfilled, as outlined in the IWP and the OU
work plans. These expectations are summarized in Table 1.3-1, which has been
adapted from the HSWA Module (page 32).

Table 3.2 of the 1991 IWP proposes an outline for OU work plans. The present
OU 1086 work plan includes all the elements specified by this outline, but
the form has been modified to be more logically consistent with the proposed

TA-15 work. A complete project management plan for OU 1086 is contained in
Annex | of The Work Plan.

The EPA defines five general tasks within the RFl process (EPA 1989, 0088,
EPA 1990, 0306). These RFI tasks and the chapters in the OU 1086 work plan
that address each task are as follows:

RFI Task |, Description of Current Conditions. This task
consists of a presentation of facility background information and
a general discussion of the nature and extent of contamination.
Historical background information on TA-15 is presented in
Chapter 2, environmental setting in Chapter 3, and known data
related to each PRSs in Chapters 5 through 10.

RFI Task Il RFI Work Plan. This task requires plans for quality
assurance, data management, health and safety, and

community relations. These plans are presented in Annexes |
through V.

RE! Task lll. Facility Investigation. This task sets out
requirements for further environmental characterization
of the site. The environmental setting is described in Chapter
3, and known data on the nature and extent of contamination at
individual PRSs are presented with the field investigation
objectives and sampling plans in Chapters 7 through 10.

Pathway and assessment considerations are discussed in .
Chapter 4.

RF) Task IV. Investigative Analysis. This task contains subsets

of data analysis and protection standards and is addressed in
the IWP.

RFI Task V. Repors. This task calls for preliminary, work plan,
progress, draft, and final reports. As outlined in
Chapters 1 and 2, Laboratory work plans are provided on an
installation-wide basis (the IWP) and for specific ER Program
activities. The site-specific OU 1086 work plan has been
prepared in accordance with this requirement. Table EXEC-4
gives a schedule for OU 1086 reports. Periodic reports for the
entire ER Program, as well as draft and final RF| Reports, will
be submitted as described in the IWP.

The locations of all HSWA Module requirements in ER documents are shown in
Table 1.3-1.

RF1 Work Plan for OU 1086 1-8 June 1993
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14 Description of the TA-15 Operable Unit and Solid Waste
Management Units

TA-15, also known as R-Site, occupies portions of Three-Mile Mesa and
Pajarito Mesa near the southwestern boundary ot the Laboratory.
Figure EXEC-1 shows the regional location of the Laboratory and
Figure EXEC-2 shows the location of TA-15 with respect to other Laboratory
TAs as well as public and private properties surrounding the Laboratory. Figure
EXEC-3 identifies the location of SWMUs and other salient site features at
TA-15. TA-15 occupies approximately 1200 acres. Its boundaries are defined by
TA-66 and TA-67 to the north; TA-14, TA-16, TA-37, and TA-49 to the west and
south; and TA-36 to the east.

Appendix A contains a topographic map of TA-15. Appendix D contains site
maps and drawings, survey coordinates of a Material Disposal Area, and other
engineering details relevant to the OU 1086 RFI. Details of the TA-15
environment, its past use, and release sites are given in Chapters 3-10.

Much of TA-15 has been used from the mid-1940s to the present time for
explosives experiments. In that capacity, test explosions ranging from a tew
kilograms of high explosives (HEs) to as much as 650 kg have been detonated
in arrangements that duplicate many of the components of a nuclear weapon,
with the exception of the fissionable material. These components have
contained multikilogram quantities of natural uranium metal, depleted uranium
metal, beryllium metal, and lesser quantities of other metals. In most cases, the
tests are carried out aboveground, which results in the test materials being
scattered over areas that are sometimes hundreds of square meters. Based on
laboratory records, some 75 metric tons of uranium, both natural and depleted,
have been expended at the firing sites on TA-15 since the mid-1940s.

Dynamic radiography is one of the major tools used at these firing sites to
obtain data on the hydrodynamic performance of the weapon components.
Short-duration bursts of X-rays, after passing through the explosion, are
recorded on film. These "pictures” of the explosion can be examined to
determine if the components were acting as predicted. The two sets of
stationary X-ray-emitting equipment are called PHERMEX (pulsed, high-energy,
radiographic machine emitting X-rays) and Ector (the name given to the diode-
type pulse power machine at R-306).

June 1993
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Chapter 2 Operable Unit Background Information

2.0 OPERABLE UNIT BACKGROUND INFORMATION

This chapter presents a brief overview of past and current uses of Technical
Area-15 (TA-15). Greater detail is contained in Chapters 4, 6, and 7.

21 Lacation

TA-15 is bounded by TAs 66 and 67 to the north, TAs 14, 16, 37, and 49 to the
west and south and TA-36 to the east. The relatively flat surface of Three-Mile
Mesa on Pajarito Mesa encompasses most of TA-15, but steep-walled Water
Canyon traverses the southern site boundary and Potrillo Canyon intersects the
main portion of Three-Mile Mesa, dividing the Mesa into two firing site areas on
PHERMEX Mesa and Mesita del Potrillo. Chapter 3 provides additional -
information on the TA-15 environmental setting. Figure 2.1-1 shows an aerial
view of the Laboratory including TA-15.

Figures EXEC-1 and EXEC-2 show the regional location of the Laboratory and
the locaticn relative to other Laboratory sites and perimeter properties. Figure
EXEC-3 shows a site diagram of TA-15 and its associated PRSs. A topographic
map of TA-15 is contained in Appendix A. Detailed engineering drawings, site
maps, survey coordinates for shafts and Material Disposal Areas (MDAs) N and
Z [SWMU nos. 15-007(a) and 15-007(b), respectively] and other information
relevant to the TA-15 RFI are contained in Appendix D.

22  History

This section describes the prehistoric use, early use, and laboratory acquisition
of Three-Mile Mesa and the historical development, environmental monitoring,
and hazard ranking of TA-15.

2.2.1 Prehistoric Use

Three-Mile Mesa has seen extensive prehistoric use (Steen 1977, 0660; Steen,
1982, 06£9). Ruins and artifacts are widespread across the mesa top, including
some near PRSs. An archaeological survey, carried out in conjunction with the
TA-15 RFI, documents this use and assesses the potential RFl impact on
cultural resources (Appendix E). It is expected that a categorical exclusion for
TA-15 (RCRA) Facility Investigation (RFI) activities will be issued by the
Department of Energy (DOE).

2.2.2 Early Uses and Laboratory Acquisition

Much of the Pajarito Plateau, including present-day TA-15, was part of the
Ramon Vigil land grant. In the late 1800s and early 1900s, the Pajarito Plateau,
including portions of Three-Mile Mesa, was used for ranching, farming, and/or
timber production.

RFI Work Plan for OU 1086 2-1 June 1993
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Chapter 2 Operable Urnit Background Information

Three-Mile Mesa was added to the Santa Fe Forest Reserve together with the
rest of the Jemez Section in 1915. The area encompassing present-day TA-15
was acquired from the US Forest Service (Santa Fe National Forest) in two
parcels, as is documented by memoranda of understanding (MOUs) with the

Manhattan Engineering District dated May 15, 1943 (9360 acres) (ENG-R 1656
1968, 03-0029).

From the time of its acquisition by the Laboratory in the 1940s to the present

day, the portion of Three-Mile Mesa that contains TA-15 has encompassed a
number of firing sites.

2.2.3 Historical Development of TA-15

in 1944 a small control building and two firing sites—one for quantities of high
explosives (HEs) up to 50 Ib and the second for larger amounts—were
established on TA-15. The exact location ot these two firing sites and the types
of tests that were carried out have not been determined definitively in a search
of the archives, but it is probable that these became Firing Points A and B.
Firing Point A was probably in use by the end of 1944, and nearby Firing Point
B shortly thereafter. In 1946 the decision was made to make TA-15 into a
permanent location for explosive experiments related to the design of nuclear
weapons, which could and did invoive experiments with up to 2 tons of HEs. By
1947 Firing Points C, D, and E-F were in use. In 1948 Firing Points G and H
were added. Firing Points A-H are not used today, and most of the structures
associated with these firing sites have been decommissioned and dismantled.
The hazardous materials used in these explosion tests, such as uranium,
beryllium, and lead, have largely been left in place at the firing sites where the
materials were deposited by the expiosion or pushed aside to clean the area.
Other materials that may have been deposited include steel, aluminum,
mercury, boron, cadmium, gold, and tritium, although in very small amounts.
Many types of HEs have been used at these sites, and they certainly have left
some inorganic residues, but no unexploded HEs have been found in analyses
at firing site soils. Firing Point E-F was used the most heavily and contains the
largest quantities of hazardous materials. Up to 65 000 kg of uranium and

approximately 350 kg of beryllium have been expended in tests at Firing Point
E-F.

Areas R-40, R-183, and The Hollow are areas containing office buildings in
support of TA-15 operations. (See Figure EXEC-3) The buildings in The Hollow
have been assembled since 1949 and are intimately connected. The buildings
at R-40 have been in pilace since the early 1950s, and those at R-183 since the
early 1960s. Related to those buildings and the surrounding areas are a number
of PRSs involving septic tanks, sumps, drainage ditches, outfalls, container
storage areas, and other operational releases.

In the 1950s, Firing Sites R-44 and R-45 were completed. Since then, these

sites have been used for various explosive tests, with R-45 for smaller tests and
R-44 for larger tests.

The PHERMEX facility was built in the early 1960s to perform dynamic

radiography of the components of nuclear weapons during the explosion. A
second major dynamic radiographic machine named Ector, was installed in the

RFl Work Plan for OU 1086 2-3 June 1993
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early 1980s for studies similar to those at PHERMEX. A new tacility known as
DARHT (Dual-Axis Radiographic Hydrodynamics Test) is being planned.

Further details and references on the historical development of operations at
TA-15 are given in the description of individual PRSs, Chapters 5-10.

2.3 Environmental Monitoring at TA-15

A number of difterent environmental monitoring procedures currently are
followed at TA-15. First, all explosive tests on TA-15 are carried out according
to approved standard operating procedures (SOPs). In any experiment involving
potentially hazardous materials, such as depleted uranium, and beryllium,
monitoring procedures are called out in the SOP for times during and
immediately after the experiments to assure that workers on site may approach
the firing pad safely. Second, prior to any construction on TA-15, the area
invoived in the construction is surveyed with a portable survey instrument
capable of detecting gamma rays. As appropriate, solid samples also are taken
for analysis of hazardous materials. In addition any construction also must go
through an extensive Laboratory environmental safety and health (ES&H)
process. Construction can proceed only if these surveys and sample analysis
show that it is safe to do so. Thirdly, periodic surveys are carried out on active
firing sites such as R-44, R-45, PHERMEX, and Ector to assure that an
unexpected build-up of uranium and/or beryllium is not taking place. The last
survey was conducted in 1991 (Schlapper 1991, 10-0009).

In addition, air samplers and other means for detecting airborne contamination
have been deployed during some of the explosions. The information obtained
leads to the conclusion that only small amounts of the materials have been
aerosolized and carried along with the wind. The Laboratory has used results
from these tests to estimate that the maximum amount of uranium and beryllium

aerosolized in any test is 10% and 2%, respectively (Dahl and Johnson 1977,
0877).

In addition, site monitoring has been done at TA-36, the technical area
immediately east of TA-15, and results have been reported in the Laboratory's
annual environmental sampling reports, which extend back to 1970 (e.g.,
Environmental Protection Group 1990, 0497).

Groundwater from two supply wells located in TA-36 (due east of TA-15) has
been tested for radioactive and primary and secondary chemical constituents.
Contamination has not been detected in the water supply wells in 1990 (Figure
3.4-3). There are no wells at TA-15 for direct monitoring.

24 Hazard Ranking of TA-15

In 1987, the EPA and DOE used the EPA Hazard Ranking System (HRS) and
the DOE-modified HRS to assess the potential for migration of chemical and
radioactive contaminants (DOE 1987, 0264). Despite the existence of uranium
and beryllium spread over the surface of some of the firing sites at TA-15, the
maximum overall migration mode score of 9.9 and direct contact score of 4.2
reflect low potential for contaminant migration and exposure and are tar below

RFI Work Plan for OU 1086 2-4 ) June 1993
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the score of 28.5 required by the EPA for the site to be included in the National
Priorities List (CERCLA "Superfund" list).

25 Past Waste Management Practices

Firing site experiments, sanitary wastes, and cleanup wastes at TA-15, together
with current conditions in that area, are discussed in the following subsections.

2.5.1 Firing Site Experiments

Because of the remote location of TA-15 in relation to the main population living
in Los Alamos County and to the main body of employees working at the
Laboratory, the explosions were usually not set off inside containment vessels,
but rather in the open air. The by-products of the explosion were allowed to
expand freely and to settle back on the ground in the vicinity of the experiment.
Each explosion, depending on the amount of HEs, had a hazard radius
associated with it in which personnel must be under protective cover during the
actual explosion, and this radius was calculated before each experiment. The
area on which the main portion of the hazardous material was scattered was
much smaller than this administrative hazard radius. After each experiment, the
area nearby the center of the explosion was cleared of physical debris to
accommodate the next experiment. Periodic surveys were conducted to
determine the extent of the most contaminated portion of the firing site. In some
of the firing sites, sandbags, (filled with sand or a concrete mixture), and steel
blast mats were used to protect nearby buildings. When the sandbags and mats
deteriorated, they were removed and replaced with fresh sandbags and mats. In
the past, this debris was placed in Material Disposal Area Z (MDA-Z), SWMU
15-007(b) at Firing Site G (DOE 1987, 0264), but this practice was stopped
about 1981 when the Laboratory began to truck such debris as low-level
radioactive waste to the TA-54 landfill.

Although MDA-Z is no longer used, it has not been covered or reclaimed.

Currently the same procedures are used for firing site experiments. However,
the size of the shots is dramatically lower. The maximum used in the last 10 yr
for a single shot is about 45 kg high explosive (HE), well under the limit imposed
in 1982 of 67 kg (150 Ib) for the new firing bunkers at R-306 and R-310. The
limit at PHERMEX remains 450 kg (1000 Ib).

25.2 Sanitary Wastes

The overflow from each sanitary waste line, until the mid 1970s, emptied
through an outfall into one of the nearby canyons. In the mid 1970s a sump was
constructed in the exit line from five of seven septic tanks, and the outfalls from
six of seven septic tanks were plugged. The remaining unplugged outfall
[SWMU 15-009(e)] receives only sanitary waste. The main use of these septic
systems was for the disposal of sanitary sewage. However, there is some
evidence that an outfall from one of the buildings (TA-15-40) probably was used
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to dispose of photographic solutions, and another septic system (shop TA-15-8)
probably contains some HEs from machining of HEs there.

Table 2.5-1 lists the National Pollutant Discharge Elimination System (NPDES)
outfalls.

TABLE 2.5-1
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM OUTFALLS.
Building SWMU NPDES
Number Number  Type of Discharge Serial # Status
Category
194 15-014(i)  Noncontact cooling water 093  Eliminated 1992
04A
184 15-014(e) Noncontact cooling water 139 Submitted to EPA
04A 11/87
306 15-014(m) Noncontact cooling water 143 Submitted to EPA
04A 11/87
183 15-014(a) Photo wastes 123
06A
202 (CT) - Treated cooling water 028
03A
253 Cleanup Wastes

Material Disposal Area-N (MDA-N), SWMU 15-007(a) to the south of R-40 was
used prior to 1965 for disposal of debris from the dismantiement of structures
within TA-15. Whether this material is contaminated with hazardous material is
not known. Personnel acquainted with the area believe that the amount of any
radioactive material is low because structures were usually surveyed for
radioactive contamination before being torn down. In 1967, a major cleanup
effort was carried out to remove unused structures. In this case the surveys are
well documented (Courtright 1965, 10-0034; Buckland 1965, 10-0032 and
Courtright 1967, 10-0035) and the structures were shown to be free from
radioactive and HE contamination. This debris was removed from TA-15.

From approximately 1965 to 1981, construction debris, used sandbags and

other shielding from tests at PHERMEX, and other miscellaneous debris were
deposited in MDA-Z, SWMU 15-007(b), located on the south mesa of TA-15.

2.6 Current Conditions at TA-15

TA-15 is an active technical area of the Laboratory used by one group (M-4) of
the Explosives Technology and Applications (M) Division for on-going explosion
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research. Planning for future Laboratory use of this area also stipulates that the
area will continue to be used for explosion research (Facilities Engineering
Division Planning Group et al. 1990, 0655).

Access to TA-15 is controlled by this M Division operating group. Because most
work on this site is classified, only Q-cleared personnel can routinely enter this
site as tar as its group office. In addition, permission and control keys must be
obtained from Group M-4, hydrodynamics, before an individual may proceed to
the firing sites located beyond the group or engineering offices.

Access to and from Water Canyon and Potrillo Canyon also is
controlled by the M Division Office, which maintains control of keys to the
canyon access road gates.

In the ongoing Laboratory Environmental Surveillance Program, water samples
are collected at least annually from two deep water supply weils located at TA-
36 due east of TA-15 and also from three wells at TA-49, due south of TA-15.
Sediment stations down-gradient from TA-15 in Water Canyon and Potrillo
Canyon are also sampled annually. Air and air radiation monitoring stations are
present at TA-49 near the State Road 4 gate and throughout the Laboratory site
(see Figure 2.6-1). The environmental measurements obtained from these air
monitoring stations, over three decades, have given no evidence that
contaminants attributable to past or present TA-15 operations have been
transported beyond the technical area boundaries.

The environmental surveillance report for studies in 1989 (Environmental
Protection Group 1990, 0497) indicates that the DOE radiation protection
standard (RPS), under which the Laboratory operates, limits incremental
radiation doses (effective dose equivalent) to the general public from all
Laboratory operations to 100 mrem/yr from all pathways. In addition, the air
pathway exposure route is limited to 10 mrem/yr in accordance with EPA
requirements. For comparison, the average background radiation exposure to
individuals living in Los Alamos is approximately 336 mrem/yr from all sources
(Environmental Protection Group 1990, 0740). Nearby TA-49 radiation
monitoring stations have never measured radioactivity levels more than 1% of
applicable DOE or EPA guidelines.

The ESG report for environmental surveillance during 1989 estimates that the
maximum incremental risk of cancer from radiation to Los Alamos residents as

a result of all 1989 Laboratory operations is about 1 by 108 (Environmental
Protection Group 1990, 0497). Of that risk, the contribution from TA-15 is
exceedingly small.

27 Loocal Populations

Section 2.5 of the IWP describes the population distribution within a 50-mile
radius of the Laboratory. The IWP presents a table documenting population
density at nine distance intervals for 16 compass directions, based on 1989
projections from 1980 census data. Newer data from the 1990 census give the
total number of residents within the 50-mile radius of the Laboratory as 213 000.
About 50 people normally reside at Bandelier National Monument (BNM). BNM
operates a remote radio transmitter near the main gate to TA-49, but no other
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Figure 2.6-1 Locations on or near the Laboratory site for sampling airborne
radionuclides (Environmental Protection Group 1990, 0497).
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use (including hiking trails) is currently made (or is planned) of BNM property
south of TA-49 to Frijoles Canyon. Most people at Bandelier are visitors who
spend only a few hours there. About 350 000 people visited BNM in 1990.

The two next closest residential communities to TA-15 are iocated 6 km to the
east in White Rock, and the town-site of Los Alamos, which lies approximately 7

km to the north. The 1990 census gives the population of White Rock as 6800
and of Los Alamos as 11 400.

State Road 4 is a lightly used, publicly accessible road along the southern
boundary of TA-49, south of TA-15. According to the Laboratory's Engineering
Division, yearly average traffic on this road is about 700 vehicles per day. The
point of closest public approach to a TA-15 PRS (PHERMEX) is about 2 km.

2.8 Sources of Information

Available environmental data for TA-15 were acquired by using current standard
practices and methods. No attempt has been made to validate these data in the
EPA sense of the term. These data are used in this document as a guide to RFI
characterization and sampling.

Many key personnel involved in the activities at TA-15 since its beginning in
approximately 1944 were interviewed directly. Among these individuals are

scientists who carried out experiments at each of the named inactive firing sites
. located on TA-15 as well as at the current active firing sites.

Other sources of information also have been used.

* The Laboratory's environmental monitoring network. This

network includes on-site stations as well as perimeter and
regional stations that are not influenced by Laboratory
operations. These studies are reported in annual reports of the
environmental surveillance group.

* Special studies conducted at the Laboratory and in the region.
Researchers collected environmental data for these studies in
areas unaffected by Laboratory operations. These studies are
described in periodic Laboratory reports.

* General environmental data. These data address the behavior

of chemicals, elements, and radionuclides in natural systems.

These reports are available in peer-reviewed scientific
literature.

* Unpublished internal Laboratory memoranda, reports, and
drawings.

* Published special studies carried out over a period of years on
Firing Site E-F.

RFl Work Plan for OU 1086 2-9 June 1993



Operable Unit Background Information Chapter 2

CHAPTER 2 REFERENCES

Buckland, C., June 21, 1965. "Radioactive Contamination Surveys: R-Site
Structures," Los Alamos Scientific Laboratory memorandum to S. E. Russo
from Carl Buckland, Los Alamos, New Mexico. (Buckland 1965, 10-0032)

Courtright, W. C., January 6, 1965. "Contamination Survey," Los Alamos
Scientific Laboratory memorandum to S. E. Russo trom W. C. Courtright, Los
Alamos, New Mexico. ( Courtright 1965, 10-0034)

Courtright, W. C., May 31, 1967. "Dumping Materials in the Burning Ground
Canyon," Los Alamos Scientific Laboratory memorandum to M. L. Brooks from
W. C. Courtright, Los Alamos, New Mexico. ( Courtright 1965, 10-0035)

Dahi, D. A., and L. J. Johnson, 1977. "Aerosolized U and Be from LASL
Dynamic Experiments,” Los Alamos Scientific Laboratory report
LA-UR-77-681, Los Alamos, New Mexico. (Dahl and Johnson 1977, 0877)

DOE (US Department of Energy), October 1987. "Phase |: Installation
Assessment, Los Alamos National Laboratory,” Volumes 1 and 2 (draft),
Comprehensive Environmental Assessment and Response Program,
Albuquerque Operations Office, Albuquerque, New Mexico. (DOE 1987, 0264)

ENG-R 1656, January 9, 1968. "Real Estate Transactions,” Engineering
Drawing, Sheet 1 of 1. (ENG-R 1656-1968, 03-0029)

Environmental Protection Group, December 1990. "Environmental Surveillance
at Los Alamos during 1989," Los Alamos National Laboratory report LA-12000-
ENV, Los Alamos, New Mexico. (Environmental Protection Group 1990, 0497)

Environmental Protection Group, March 1992. "Environmental Surveillance
at Los Alamos during 1990," Los Alamos National Laboratory report

LA-12271-MS, Los Alamos New Mexico. (Environmental Protection Group
1992, 0740)

Facilities Engineering Division Planning Group (ENG-2), ICF Kaiser Engineers,
Inc., and Royston Hanamoto Alley and Abey Landscape Architects/Planners,
September 1990. "Los Alamos National Laboratory Site Development Plan
Technical Site Information,” Los Alamos National Laboratory report LA-
CP-90-405, Los Alamos, New Mexico. (Facilities Engineering Division Planning
Group et al. 1990, 0655)

Schlapper, Geraid., August 14, 1991. “GMX-11's Explosive Dispersal of U, Be,
and Pb (Via Weapon-Related Testing, Through March 1971)," Los Alamos
National Laboratory memorandum HS-1-91:0HP-22 to Frank Jackson (M-DO)
from Gerald Schlapper (HS-1), Los Alamos, New Mexico. (Schlapper
1991, 10-0009)

Steen, C. R., 1977. "Pajarito Plateau Archaeological Survey and Excavations,”
Los Alamos Scientific Laboratory report LASL-77-4, Los Alamos, New Mexico.
(Steen 1977, 0660)

RFI Work Plan for OU 1086 2-10 June 1993



‘Chapter 2 Operable Unit Background Information

. Steen, C. R., 1982. "Pajarito Plateau Archaeological Surveys and Excavations, I1,"
Los Alamos National Laboratory report LA-8860-NERP, Los Alamos, New
Mexico. (Steen 1982, 0659)

RFi Work Plan for OU 1086 2-1 June 1993






CHAPTER 3

Introduction
Voluntary
Corrective
Actions
Operable Unit
Background
Information Characterization PRSs
and Recommended
Assessment for No Further

Considerations Action

Deterred
until
Decommissioned

:Sampling and
lysis

Environmental
Setting

e Location and Topography

® Climate

® Biological and Cultural Resources

® Geology and Soils

® Hydrology

® Hydrogeologic Model







Chapter 3

Environmental Setting

3.0 ENVIRONMENTAL SETTING OF THE TA-15 OPERABLE UNIT 1086

Chapter 3 provides a detailed description of the environmental setting at
Technical Area (TA)-15, leading to a conceptual model on which the Potential
Release Site (PRS)-specific characterization plans (Chapter 7 through 10),
recommendations for deferred until decommisioning (Chapter 6), and the
recommendations for no further action (NFA) (Chapter 5) are based. Reference
is made, as appropriate, to information given in Chapter 2 of the Installation
Work Plan (IWP) (LANL 1991, 0553), which discusses the regional
environmental setting.

Chapter 3 presents and interprets existing information relevant to TA-15 by
section, as follows:

® 31 Location and Topography

¢ 32 Climate

® 33 Biological and Cultural Resources
¢ 34 Geology and Soils

® 35 Hydrology

®* 36 Hydrogeologic Model

Sections 3.1 through 3.5 provide a general foundation on which the conceptual
model discussed in Section 3.6 is based. This model identifies the potential for
contaminant migration at TA-15 using the environmental pathways and
receptors that are addressed further in Chapter 4. Chapter 3 also identifies
additional information needs related to (1) expanding our conceptual
understanding of the environmental processes at TA-15 and (2) assessing the
magnitude and importance of potential exposure routes.

The development of general data needs and the site conceptual model in
Chapter 3 are used to evaluate the nature, quantity, and quality of data required
to support the purposes of the TA-15 RCRA Facility Investigation (RFl) as
summarized in subsequent chapters.

The general data requirements and conceptual model identified in Chapter 3
also are used to develop the SWMU-specific field investigation plans presented
in Chapters 7 through 10. As field results become available, an iterative process
will begin in which the current conceptual model will be updated, the sufficiency
of the data for supporting the RFI objectives will be assessed, new data needs
will be identified, and new investigations will be designed and carried out to
fulfill those needs.

3.1 Location and Topography

Operable Unit (OU) 1086 occupies roughly a rectangular area, about 2.1 km
wide by 2.4 km long (see topographic map in Appendix A). The northern
boundary is formed by the stream channels in Pajarito and Three-Mile canyons
along TAs-46, 66, and TA-67. The area is bounded on the west by TA-14 and
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the stream channel of Cafion de Valle along TA-16 and TA-37. TA-49 on the
southern margin of Water Canyon forms the southern boundary, and TA-36
forms the eastern boundary. The topography is rugged, characterized by
relatively narrow mesa tops separated by elongated canyons; the predominant
axis of both mesas and canyons is west-northwest to east-southeast.

Five canyons dissect the operable unit; from north to south they are Pajarito
Canyon, Three-Mile Canyon, Potrillo Canyon, Caion de Valle, and Water
Canyon. Water and Pajarito canyons head on the flanks of the Sierra de los
Valles. Related to this position, they have relatively large watershed areas
compared with other watersheds on the Pajarito Plateau and are the deepest
canyons in the operable unit. Cafion de Valle also heads in the Sierra de los
Valles but has a smaller watershed area and joins Water Canyon within the
boundary of the operable unit. Potrillo and Three-Mile canyons are small
canyons heading on the Pajarito Plateau. Potrillo Canyon headwaters are
located completely within the operable unit, and Three-Mile Canyon has its
headwaters relatively close, but upstream of the operable unit boundaries. Both
of these canyons have relatively small watershed areas and are shallower than
the other canyons. Three-Mile Canyon joins Pajarito Canyon a short distance
downstream from the OU boundary. Potrillo Canyon flows into Water Canyon
about 8 km downstream from OU 1086. None of these canyons contains
perennial flow within this OU.

There is a considerable elevation difference between mesa tops and canyon
bottomns, averaging a minimum 30 m vertical drop with a maximum of about 110
m. The maximum elevation of OU 1086 is 2234 m on the mesa west of building
TA-15-40, and minimum elevation is 2048 m in Water Canyon. Mesa tops are
generally flat and gently slope to the east-southeast. Canyon walls are steep to
nearly vertical, ending in large piles of talus at the canyon wall/canyon bottom
junction. Canyon bottoms are generally narrow, with steep stream channel
gradients.

The entire operable unit, both mesa tops and canyon bottoms, is situated within
the Bandelier Tuff, a thick sequence of volcanic ash flows and ash falls on the
Pajarito Plateau. In the absence of additional structures, such as faults and
fractures, the horizontal uniformity in rock type implies relative uniformity in
surface hydrologic and geologic properties throughout the immediate area.

3.2 Climate

Climate is important in terms of contaminant migration because of wind-driven
airborne transport and because of the role of surface water in the magnitude
and frequency of erosion, as well as its horizontal and vertical transport
properties. The local climate at OU 1086 varies only slightly from the Los
Alamos area climate as reported in Chapter 2 of the Installation Work Plans
(IWP). A major climatologic data collection station for Los Alamos, which
provides the information for climatologic summary, was located until
recently at TA-59. (There are currently four meteorological stations
around the Laboratory.) This site was located about 2.5 km northwest
and 30.5 m higher in elevation than building TA-15-40 at TA-15. Precipitation on
the Pajarito Plateau is strongly comelated with topography and proximity to the
Sierra de los Valles. There is a pronounced annual rainfall gradient from west to
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east, with the largest values on the west end, closest to the Sierra de los Valles,
the topographic high of the area. Taking into account this factor, we estimate
the average annual rainfail at OU 1086 to be about 16 in. annually, or about 2
in. less than the 18 in. reported at TA-59 (Bowen 1990, 0033). The reason for
this ditference is that OU 1086 is farther east and topographically lower than

TA-59. Lower precipitation is manifested in amounts of both rainfall and
snowfall.

The Laboratory currently maintains two climatologic data collection stations
near OU 1086. One station is the TA-6 meteorology tower, located about 2.04
km northwest of OU 1086. This tower replaced a station at TA-59 as a primary
climatologic reporting station for Los Alamos in January 1990. A second
climatologic data collection station is located at TA-49 about 3.72 km southeast
of OU 1086 and near the Laboratory boundary with Bandelier National
Monument (BNM). This station has been in operation since 1987. Both stations
report precipitation, wind direction and speed, relative humidity, temperature,
and solar radiation. A third station that measures precipitation and temperature
during nontreezing days is located about 4.6 km to the east in TA-36.

The predominant prevailing wind direction is from southwest to the northeast
(Figure 3.2-1). Surface winds will vary with the time of day, location on the
Plateau, and height above the ground because of the area's complex terrain.
When the large-scale wind velocities are relatively low and there is sunshine, a
superimposed convective, upslope wind develops over the Plateau (flow from
southeast to northwest). During clear, relatively calm nights, the flow direction
reverses, and a shallow drainage wind (flow from west to east) can develop
down the canyons. These upslope/drainage winds prevail at locations some
distance from the Rio Grande and are expected to occur at OU 1086.

It has been observed that the mean maximum temperatures are higher in White
Rock than in Los Alamos for all months, and the mean minimum temperatures
are generally lower in White Rock. Temperature difterences for the mean
maximum and mean minimum are usually less than 5°F. Temperatures at OU
1086 are expected to range between the Los Alamos and White Rock values.

33 Blological and Cultural Resources

The environmental setting of OU 1086 is primarily associated with mesa tops,
although there are several canyons that might r ceive contaminants as a result
of chemical transport. The mesa-top environment within the OU consists of
ponderosa pine, as the dominant overstory in the western portion, with a
gradation 1o pinon, pine, and juniper in the eastern portions of the site. There
are cleared, grassy areas scattered throughout the site.

TA-15 serves as an overwintering area for deer and elk. Other species that are
known to occur on the site include a variety of small mammals (mice, coyotes,
and others).

Although there is no perennial source of water on the mesa top, the proximity to
canyons affords access to water during most of the year. Thus, area wiidlife can

inhabitat the three different types of habitat without having to move great
distances to a water source.
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Figure 3.2-1 Wind roses at Laboratory stations during 1989 (from Environmental
Protection Group 1990, 0497). .
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The dominant tree species within OU 1086 are one-seed juniper, pinon, and
ponderosa ine. Douglas fir is common in the area and an occasional white fir is
tound. Common shrub species are Gambel oak, wavyleat oak, mountain
mahogany, cliffbush, and Colorado barberry. The dominant grasses of the area
include mountain muhly, little bluestem, and blue grama. Some of the most
common forbs found within OU 1086 are golden aster, bittersweet, and
wormwood. The following habitat types are found in the operable unit.

Mesa top:
Ponderosa pine-Gambel oak/pinon phase
Pinon-Gambel oak
Pinon-wavyleaf oak

North-facing slopes and canyon bottoms:
Ponderosa pine-Gambel oak
Douglas fir-Gambei oak

Within the operable 91 species of plants, 51 species of nesting birds, 24
species of wintering birds, 34 species ot mammais, and 10 species of reptiles
and amphibians have been identified.

Biological and cultural resources were extensively surveyed in the summer of
1992. Several threatened and endangered species were identified for which
TA-15 has a suitable ecology. Further, over 80 sites of cultural interest were
located. The details of these investigations are presented in Appendix E.

34 Geology and Soils

The stratigraphy, structure, seismicity, and soils of OU 1086 are described in
this sectior.

3.4.1. Stratigraphy

The mesa surfaces in TA-15 are underlain by the upper member of the
Bandelier Tuff. The Bandelier comprises two members: upper, or Tshirege, and
lower, or Otowi (Figures 3.4-1 and 3.4-2). The younger Tshirege unit is about
1.1 million years old and is separated in time from the Otowi by about 400 000
years. Most of the soils described in Subsection 3.4.3 are derived from the
Tshirege. The Tshirege forms the canyon walls throughout TA-15 and is the
only rock in the stratigraphic column exposed at this site.

The Tshirege (Smith and Bailey 1966, 0377) consists of multiple flow units of
crystal-rich ash-flow tuff and displays significant variations in welding and vapor
phase alteration. The Tshirege is underlain by the Tsankawi Pumice Bed (less
than 1 m thick) that, in turn, marks the boundary between the Tshirege and the
Otowi. The Otowi Member is a nonwelded vitric ash-flow tuff also composed of
many units. These two members are separated by an erosion surface that may
contain extensive permeable channel gravels and sands (Gardner et al. in
press, 0848). Total thickness of Bandelier Tuff in the TA-15 area is about 300 m.
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Figure 3.4-2 Cross section of stratigraphy with accurate topography at TA-15.
DT-5 and PM-4 are drill holes on each side of TA-15.
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Although Cerro Toledo Rhyolite is present in adjacent OUs, it is not present at
this OU to our knowledge.

The Bandelier Tuff in the vicinity of TA-15 rests unconformably upon a number
of interfingered deposits of Pliocene to Pleistocene epochs. The Tschicoma
lobate dacite and andesite lava flows of the Tshicoma Formation from the west
interfinger with the Puye Formation. The Puye Formation is derived from the
Tschicoma volcanic centers located in the northeastern range ot the Jemez
Mountains. The Puye Formation consists of stream flow deposits, debris flow
deposits, volcanic ash and block flow deposits, and ash fall and pumice tall
deposits (Waresback and Turbeville 1990, 0543). The Cerros del Rio basalts,
flowing into the area from the east interfinger in turn with these two formations.
Water wells indicate that each of these may unconformably contact the
Bandelier Tuff under TA-15 (Gardner and House 1987, 0110).

The Totavi Lentil, a coarse, poorly consolidated channel congiomerate
deposited by the ancestral Rio Grande, forms a boundary at the base of the
Puye between it and the Santa Fe Group sediments. The Santa Fe Group is a
sedimentary rift deposit consisting of fluvial sandstone, siitstone,
conglomerates, eolian deposits, ash beds, and lacustrine sediments of Miocene
and younger age. The deep groundwater system in the Los Alamos area lies in
the Puye and the Santa Fe formations.

Figure 3.4-2 is a cross section between two wells, PM-4 and DT-5A (see Figure
3.4-3 for locations). These wells provide some stratigraphic control for the
eastern part of TA-15. No stratigraphic control exists between the two wells;
therefore, the interfingering of Tschicoma, Puye, and Chino Mesa rocks is
shown schematically. The Tshirege is differentiated into subunits for well DT-5A
but not for PM-4. As the Tshirege Member encompasses the TA-15 area and is
the only rock exposed at the surface, some details of the petrology and
stratigraphy of this unit are included in the following discussion.

The Tshirege Member comprises seven units (Weir and Purtymun 1962, 0228):
1A, 1B, 2, 3, 4, 5, and 6. The best exposure of these units occurs in Water
Canyon in the vicinity of TA-15 and to the south. Unit 1A overlies the Otowi
Member. It is a light gray to light pinkish gray, pumiceous, friable rhyolite tuff. it
overiays unit 1B, a light gray to light orange rhyolite ash flow tuft containing
lenses of rock fragments and pumice. Unit 2 is a hard, welded, light pinkish-gray
to purplish-gray rhyolite tuff overlying 1B. Unit 2 may be divided into 2a and 2b.
Unit 2a is a light gray pumice and 2b is a tan to brown weathered tuff (Baliz et
al. 1963, 0024). This unit is exposed near the bottom of the deepest canyons in
the neighborhood of TA-15, i. e., Water Canyon. Unit 3 is a friable, pumiceous,
light gray rhyolite tuff. Unit 4 is a moderately welded, cliff-forming, light-pinkish-
gray rhyolite tuff. Unit 5 (not shown in Figure 3.4-2) is a thin deposit, possibly a
surge deposit, of coarse sand. Unit 6, the uppermost unit, is a moderately
welded, pinkish-gray rhyolite tuff. it forms the upper cliff in the Tshirege in the
TA-15 area. Detailed petrology of each of these units may be obtained from

Weir and Purtymun (Weir and Purtymun 1962, 0228) who also developed the
nomencilature.
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Figure 3.4-3  Surface and groundwater sampling locations within and near the laboratory
(Purtymun and Johansen 1974, 0199).
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34.2 Structure and Seismicity

The Pajarito fault system (Figure 3.4-4), a feature along the western margin of
the Rio Grande rift, is a north-south trending feature 3 to 4 km west of TA-15.
The faulting is primarily normal with TA-15 on the down-thrown side. Two north-
south trending faults, the Rendija Canyon fault and Guaje Mountain tault,
branch southward from the Pajarito fault system north of the the Los Alamos
townsite. These faults break Bandelier tuff and recent sediments in the north.
Seismic studies show they are present at depth just north of TA-15 (Dranstield
and Gardner 1985, 0082; Gardner and House 1987, 0110). The fault planes or,
perhaps, more feathered fracture patterns may be reasonably thought to lie
beneath TA-15. In both cases, the down-thrown side of these faults is to the
west. TA-15 lies in a small structural graben. The sharp right lateral turn in
Cafion de Valle on the western edge of TA-15 may lie along the surtace
expression of the Rendija fault zcne. An extension of the Guaje Mountain fault
zone would pass beneath Mesita del Potrillo as well as PHERMEX Mesa (the
mesa on which PHERMEX is located).

3.4.3 Solls

Soil types, characteristics, and locations are described below, as they are not
presented in the 1992 IWP.

3.4.31 Soil Types and Characteristics

Soil characteristics are not described in any detail in the IWP; therefore, site-
specific and general information for TA-15 will be presented here. The primary
reference for the following is from Nyhan et al. (1978, 0161). Well-developed
soils are locat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>